Risk matrix model applied to the outsourcing of logistics' activities
Introduction
Today's competitive and demanding environment requires market participants to be more active, to focus on a more efficient organization and constantly innovate new approaches to stay ahead of their competitors. These players have made great efforts to increase their core competency by outsourcing some of their activities and limit their range of activity in those they master better. The reason for this first wave of outsourcing was then purely economic, based on cost criteria as showed in the research made by Gheeraert (2010) .
Regarding logistics specifically, It found itself directly involved in the outsourcing process, and passed from the first phase of outsourcing, a logic driven flows, where the only issues were to transport and store, to a logical flow with more business oriented vision, making the consumer the Number One of their concerns.
On the other hand, we note that the studies that deal with outsourcing by adopting an approach based on risk management are relatively rare (Hon Kam, Chen & Wilding, 2011; Tsai, Liao & Han, 2008) . As far as we are concerned, we will try to process the dimension of risk management in the context of logistics outsourcing, which is not a new dimension in the management, but it is a new and growing subject in the context of management supply chain (Lavastre, Gunasekaran & Spalanzani, 2012) .
It is in the core of this finding that our goal lays. This paper aims to adapt the modeling approach that focuses on the study and control of risks in the field of outsourcing logistics. We decided, in this paper, to address this issue by adopting an approach based on the modeling of risk management, before concluding by demonstrating our proposal through a validation over a concrete case. In the end, our work will lead to the development of an operational dashboard specifying arbitration elements and action plan as well as preventive measures.
Context
The context of industrial relations between enterprises has become more complex and turbulent (Hillman, 2006) . In fact, to get into an outsourcing logistics process is an extremely important strategic act, because it is one of the main drivers for the creation of a new organizational form. According to Hallikas, Puumalainen, Vesterinen & Virolainen (2005) , logistics partnerships have become very complex and vulnerable to various types of risks (Hallikas et al., 2005) . To Harland, Brenchley & Walker (2003) , this complexity results from different sources of risk, such as globalization, outsourcing, e-commerce, and consumer demands (Harland et al., 2003) .
Thus, due to the increasing outsourcing of logistics activities, logistics service proves to be a relevant field of analysis for the study of inter-organizational relationships. These relationships are part of long-term stability and require a minimum number of mutual trust and an agreement between agents (Jawab, Driss & Abdennebi, 2006) . This evolution of outsourcing has gradually changed the contours of Logistics Service Provider (LSP). These LSP fall into the category of third actors just as a consulting company and could accumulate not only the operationalization of mutualisation but also its management, in a strategic sense. However, despite the advantages and benefits of outsourcing logistics, many relationships are not renewed to the end of their contract or do not last until the initial term.
Therefore, risk management has become a major concern in outsourcing (Waters, 2007) .
Issues and Research Interest
Modeling of risk management in the context of logistics outsourcing is intended for the following reasons:
• Logistics partnerships have become very complex and vulnerable to various types of risks. This complexity results from different sources of risk, such as globalization, increasing complexity, outsourcing, e-commerce, and consumer demands.
• As a result, risk management has become a major concern in outsourcing.
• Although the literature is rich in theoretical models and empirical studies dealing with the outsourcing decision, its determinants, its success and failure factor, we note that the studies that deal with outsourcing by adopting a management approach based on the risk is relatively rare (Hon Kam et al., 2011) .
• We want to look at this particular context by using the concept of modeling. This concept will be, for a decision maker, a diagnostic tool, a decision support tool and finally prioritization and planning of prevention actions and measures.
• Moreover, modeling is a means of assessment of risks related to the logistics outsourcing process to ensure a better performance evaluation and this by keeping a focus on the customer's satisfaction.
Modeling of Risk Management: The Case of LABEL'VIE

Modeling Risk Management in its Environment
We used the SADT/IDEEF0 tool to develop risk management as shown in Figure 1 . Risk management is an activity that involves several categories of actors as experts from the field of study, experts of risk management, auditors, while using a set of resources. It transforms the knowledge of the study system and information about its operating environment decisions (objectives, guidelines and other constraints) and instructions for control or support systems.
It also supplies knowledge bases in a spirit of corporate knowledge in the form of feedback. In developing this representation, we divided the "risk management" entity into four binders: "Context Framing" binder, "Risk assessment" binder, also divided into three stages (identification, analysis and evaluation), "Risk Processing" binder and finally "Risk monitoring" binder as shown in Figure 2 .
• Context Framing: Frame the process of the risk management in setting the boundaries of the study by delimiting the environment and fundamental parameters.
• Risk assessment: divided into three stages:
• Risk identification: Identify the potential risks through developing an inventory of all risks situations.
• Risk Analysis: Characterize the risk and understand the operating procedure.
• Risk Evaluation: Assess the risks in terms of quantitative or qualitative scale and develop a prioritization of them in order to guide decisions towards the right treatment.
• Risk processing: sets treatment options to change the value of the priority risks so that the overall level of risks is consistent with the risk adversity.
• Risk Monitoring: Observing the internal and external environment to understand the evolution of risks, and collect the information needed to update the records of risks. Finally, the steering stage is the implementation of dashboards to assess the capacity of IDL to deliver a service that meets the specifications defined in the contract. When the contract expires, Label'Vie can renegotiate and renew the contract with IDL. Otherwise, there are two options available:
• Reevaluate the choice to outsource by re-planning the process again (restarting from the planning phase).
• Deciding to continue to outsource its logistics function but changing the service provider (restarting from the design stage).
Note that the first two phases (Planning, conceiving) have already been completed within the platform, so we agreed and after consulting the head of the platform to model the risk management of the "Deploying" phase (figure below), carried out by the IDL service provider and subject of the study. 
Discussions
We conducted an analysis of the risk management of logistics outsourcing in the retail sector in Morocco through Label'Vie as a case study with the service provider IDLogistique. At the basis of this modelling and incorporating the "risk management" dimension at the phase 3 of the outsourcing process, the analysis revealed the potential risks that could affect the outsourcing relationship, through interviews and discussions with managers and staff directly involved in each activity.
Applying our model gave way to dividing of the outsourced service into sub-processes. This led to identify areas of risk that should be monitored.
Thus, we proposed a risk matrix (see Table 1 ) validated with the head of the platform and the head of control and steering department as well as the various stakeholders in each activity.
This matrix summarizes the risks posed, the description of each risk and its corresponding activity. 
Expedition
Damaged shipment
Risk of damaged shipment due to a misuse of product during the journey to the store, non-optimal preparation, case of unsecured transport, The rest in preparation areas after loading the trucks Risk is in port linked to an estimation error of tonnage, rush orders, special orders, etc… Late delivery to stores Risk of delayed supply shops, forgetfulness / lack of order processing, order not down at the system level (order valued but not sent).
Monitoring & Control
Contractual failure in logistics discounts Risk that the discount logistics are not contracted, including those relating to historical suppliers.
Internal
Lack of communication of volume with purchases service
Risk associated with non-compliance with volumes such as negotiated by purchases service (purchases forecast is largely disconnected from the forecast of stores By analysis of the conversations realized in the platform to decompose the information, we tried to detect the risks expressed by the various actors and having a direct impact on the platform.
The results of this analysis are then transformed into corresponding expressions with the notion of the risk that allowed highlighting a list of twenty risks.
With the aim of gathering these risks, we based mostly on the existing homogeneity between the risks regarding their contents, their definition and their meaning. They are typically categorized according to seven classes of activities (see Table 1 ).
In order to figure out the most critical risk, we scaled them according to the importance and criticality degree. Thus, to eliminate the most likely risk and hand out to the head of the platform the final dashboard.
The Risk Matrix Model
The risk matrix model (RMM) is a type of risk assessment model, which is implemented by the Air Force Electronic System Center (ESC) of the American team of engineering and supply (Libo, 2007) . It is widely used to identify risks, estimate their probability of occurrence and impact, and rank the risks based on this information. Risk Matrix Model also provides a capability for documenting how these risks will be handled(action plans) and tracking the effect of this action on associated risks (Zhao & Zhang, 2005) .
The need to use the RMM is highly recommended with a view to identify the most critical risks and how to allocate resources to eliminate the most likely ones. We can, through the RMM, identify risk factors, including risk sources, the expected probability, rank the level of risk, and ultimately provide a mapping for an effective control of risk and guide better the process of risk management. This method is simple and combined with both qualitative and quantitative analysis.
In the RMM, we will adopt the consultation of agents directly involved in each activity outsourced, based on their experiences, to identify and arrest the impact and probability of risks. Then calculate the ranking of all the risks, design and provide to the decision makers the final scheme with action plan and specific measures to reduce the risks of logistics outsourcing.
The Implementation of the RMM
Based on the risk matrix model, the criticality of the risk is based on the assessment of two parameters: The impact that evaluates the consequences on the platform and the probability of occurrence that assesses the uncertainty of the occurrence of the risk. We have identified five criteria for both impact and probability of the risk as shown in the Table 2 and Table 3 . We established the level of impact and probability of the risk in both coordinate systems to obtain the table of risk level, as shown in Table 4 . Table 4 . Level -Impact-Probability of the risk (LIP) Finally, the RMM recommends applying the Borda method to help us identifying the principal one.
Borda method: is used in the Risk Matrix Model to rank risks from most-to-least critical on, on basis of multiple evaluation criteria (Sha, Hangjun & Yezhi, 2011) .
Borda proposed the following voting method: Given N candidates, if points of N-1, N-2, …, and 0 are assigned to the first-ranked, second-ranked, …, and last-ranked candidate in each voter's preference order, then the winning candidate is the one with the greatest total number of points. Instead of voters, suppose that there are multiple criteria (Virginie, Favardin & Lepelley, 2009 ).
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Risk Probability Description 0-10%
Almost impossible 11%-40% Unlikely 41%-60%
Can occur in the implementation 61%-90%
Likely to occur 91%-100%
Almost certainly going to happen
Risk Impact Description Critical
Critical risk goes directly to the project failure Serious Serious risk lead to a significant decrease in indicators of project objectives Moderate
The project was moderately affected , but part of the project objectives can be achieved Minor
The project was slightly affected, but could meet the objectives Negligible risk has had almost no effect on project objectives
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Let N be the total number of risks, and the index i denote a particular risk. Let the impact assessment be denoted by k = 1(Ri), and the probability assessment be denoted by k = 2(Rp).
The terms Ri and Rp are calculated as follows:
(2)
Mi is the number of risks, which have the same impact (I) and Mp are the number of risks which have the same probability (P).
Application of the RMM to the Process of the Logistics Outsourcing in Label'Vie
To construct the matrix of the risks, we proceeded to the interviews with 16 team leaders including the head of the platform and the head of control department. Then we conceived the risk matrix model, which consists of the column of the risks, the column of the impact and the column of the probability. These two last ones are judged and filled by the heads of departments and the interviewed agents. We then applied the Borda method according to the systems (1, 2 and 3).
The value of Borda factor (bi) found in the Table 5 indicates the number of the most critical risks in order of criticality. According to the Borda method, the lowest value of the FB corresponds to the most important risk and if the value of the FB is equal to zero it means that the corresponding risk is the most critical one.
Therefore, the risks N° 1 and N° 10 have the same Borda factor (bi) thus they are classified in position 0. The risks N° 6 and N° 13 have the ranking 2 because there are two other risks which are more critical. The risk N° 7 has the position 4 because there are 4 other risks which are more critical and so on. In the end, we proposed an operational dashboard specifying arbitration elements and action plan as well as preventive measures as shown in the final model (see Table 5 ) to help the platform to adapt itself to the change and to find a set of ways of adjustment in every situation of risk.
Consequently, this approach multi-criterion has one main characteristic and which is the fact that it formalizes (or model) the preparation of the decisions. First of all, it improves the transparency of the process of decision. Then, it defines, specifies and highlights the responsibility of the decision-maker. 
Conclusion
The retail sector corresponds to the sector of the retail trade of consumer goods. It is inevitably accompanied by the risks of the various logistics outsourcing. Therefore, the effective management of the risks has a big strategic importance for a successful process of outsourcing; a reflection on a risk management approach to the logistics outsourcing seems quite relevant.
In this paper, we succeeded to have a more personalized approach called MODLOP-RMM. This latter gave way to MODeling the Logistics Outsourcing Process that led us to identify all the risk events on one hand. And the other hand to scale them by applying the Risk Matrixto give to the decision-makers a mapping for an effective and sharp control of risk and to guide better the process of risk management in the field of the retail sector.
The launching of the MODLOP-RMM in Skhirate platform was a first experience that demonstrates that it is suitable to any enterprise operating in the retail sector. The result of this experience was clear evidence that it was a plus in dealing with the different risks any enterprise can face due to the daily diversified and complex tasks performed. Therefore, we found out that it is more relevant to adopt the MODLOP-RMM approach.
For the managers, the approach has become a decision making tool to better guide the risk management process.
Methodologically speaking, this work ties up the melting of two main aspects; the development of the tools helping to the right decision and the problems related to the field of management science.
In this context, we were able to associate between two fields in management science as the logistics outsourcing process and the risk management. Based on the combination of these two fields, we were able to build an interface to move from a mere vision that scrutinizes the decision to a vision that leads to a more appropriate decision making.
Theatrically speaking, this paper made out more valuable the aspect of the Risk Management, which was formerly neglected in most studies analyzing the decisions of logistics outsourcing.
